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A mallunctimn in the coners Lo coose [ (1) Unable to apen Jens DLSTGH FEATURES
tntal bass of Lhe active videso sig- iris.

nal o video yodormaticn Lhat will
pruvide degraded performance.  Com-
pusate wync and verlicak blanking
vinals are useakle angd not allacted.

IvC

g8 Cnnand Oegode Loyic.
Comutandd Eaerution Logid,
Caneng Timing Loygic,

iy Hariranlal Defleclian,
Verbcal el len Lian.
Finws Currenl,  Horizonial A1ign-
menl.  Vertical Alignoind .

b BlackSuliste Clippur.
Gudtind Currgd Lion,
Aparture Lorrecdivn,
ahauirgy Corracton,
Viileo Qutpul Drivere,

A Autumalic Linght Canlral,
Rntomdlic Gava Conlrel .
Ponk Current Cumpensdlium,

A b pol VolLlage Regelator. Input
Vaktaye FresReyuldiur,

Af Vrimary farillavurs
river fiync loas)
Seccnddary Heclifiersy Fylbtars
Tilanyge ol woligye ar Tozs of
hler gl

ﬁu ||l1]'l "-'I:Illul_{u.- Fibwn 5|||,‘.||a'|:|-.

A4 Taryger Preamplolier.

e Lurrint Kegulober.

Calhoge Ulaukiay.

s Shad vy Wavelgrm Geperatur,

fld 501 Tobe

12} Degradatien af pli~
lure contant,

Warsk Tase:

Loss of missian critical
withcir,

The TVC/tens Assemhly is comprised of 16 eglectrirai snbassemblies; 19 subasserhlies
are RUA AsLro desigoed and febricateg using stendard prinled—cirouil dopard Lype al

cansiruction,

The remaining Lhree assemblies, hign wnltuge powar supply, oscillators,

and skepper molors, are vandor swppligd components which have heen specilied ang
purchased arcording ko ®#CA Specification Control Drawings (5CO0s) prepared by enrgi-

seering and relidbality assorance.

Specifications per the 500 are prepared Lo

fctablish Lhe decign, perfamuance, 1est, qualilicalian, amd acreplance requiresents
fur a procurgd piece gf equipment.

Paris, malerials, processes, and design guidelinas for the Shuttle CCTY program are

specified in accordance wilh BECA 2595503,
meats for seleciion and controt of ELE parts.

it dpcosent delines Lhe progrdam regqelre-
Ta Lhe mawinum #xtenl, and consisient

wWille availability, dbl parls have been selected breom military specifications 4t Lhe

JAN Tewvel, a3 a sinioum.

Ln addrtion to Lhe averall selsclian criteria, a subser of

general purphse preferred parts has been defined by (his pocoment and the RCA Govern-

ment Syslems Oiwision Syandard Farks List,

In Lhe case ol the (HOS snd 170 {amily ul

wirrncircuity, devires are screened and tested to the MIL-SID-FAMC equivalent and
procured mnder the desigaalians of HI-RELSING and SHC &4l from BCA-55D angd lewxds

Instroments Carp, rFL?QTlIUE]f.
used in Lhe duosvyn wn

Parls not

incluled in the abowe doroments hawve hean
fF afler 4 nunslandarg ilea approvel lyra [(N31A0) pas beon pre-

pared, saberitied Lo ReliabiTity Asturanca Enginﬂering {BRE) and dpproved for wse in

the specitic apphication{s| delined in Lhe H

Lal By HASA-JSE,

Worsi-Case Circall Apalyses_hive been perlormed sod docomented for o31 gairguil
dosigng Lo demonslrate Lhatl sofficient operaling margins esick tar all aperating

Lond i Lians,
pardme Lers

The analyiis wai worst case—ia bthal Lhe value far each ob Lthe variable
was 81 Lo Timils Lhat will drive the oulpet 10 4 Jesimon {ar migisaon)

A componcnl applicalion review and analycis was condweied to werify that Lhe applied
stress an gach piece parl by ihe rtenperature extranes identilied wilh envirgment al
qualaltcaiton Lesting does nol exceed Lhe ttress deralwng valoes ideatidied 1n RCA

hEA7LAY K

[n wdditian, an objeciive esaminalion ol the design was performed Lhrouwgh a MOR and
COH Lo werily that the IVIALens gsisembly met speritication and contracloal require-

merl a,
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A sl ticn In 1he camera Ly cdusd

ki
nal

J) Tass af e aclive video aig-
ur videg intormdlion that will

provade degraded pevlasmance.  Com-

By

ile sy and werlical Llanking

sighals are vveable auod nat aflfeceed.
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Al
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Ah
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Ad

Al
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Commgnd Necwde Lagic.

Cormain) tuptution pegic.
Comgra | wning Lo,
flovizoetad)d Ol lertian,
Vertval Ouoflection,

focus Curvenl.  alorizantal Alige-
meat. Werbical Aligament,
Whack White Clipper.

Gamma Carceytban.

Apcrture Corrertisn.

Hhodiny Carvect ian.

Videg Gotpul Orivar

Aubumalic light Canlral.
Avlumal e Gain Contegl .

Derk Lurrenl Campensalion,
Oulpul wulluye kegulator. [aput
vullage Pro-Regulalor.
Fromary thonl latar s

Orivver Lapne luss}

Serunddry Bedd ifieess Filtars
Ivhiwrng: ol wobtage ur Tass of
Ty lveringk

iy vollage Power Supply,
lurget Preawplifior,

Licum Coreenp Kegulavgr,
Cathmde Hlamkung,

Shadvig Waveborm Qeneratar.
511 fobe

- O 'i0 []1EH - -
[L) Qn?hle o cpen leng BLSLCH FEATURES {Conlinued]
iris.

12} Degradarion af pic-
Lure conleat.

Werst Case:
Loss of mission critical

vidzo,

S4HE BOARD DESIGH (A3, Ad, RS, AB, AT, AQ, ATD, AIZ)

_BATIONAILE FOR ACCEPTAKCE

Tha désign of the associaved hoards A1, A4, AS, AD. A7, &9, AlD, AlZ is consbrocted

Trom laminated copper-clad epoey qlass cheets (HEHA G-10Y Leade FR-4),
Cyveguit conneclians are made thrawgh
Luard surfaces. Every Lrace terninates al an anowlad ring.
Sufvounds the hole ia which a conpanent Tead or Lermingl 35 locates.

provides a fusting Tar the sptder, enturing good wechanical and eleckr

FEE HIL-P-4556174.
printed bracey which run from geint ta peint o the
e annular ring -

This ring

ical

perfarmance.  ILs size and shape are gowerawd by HIL-F-55840 a5 are trace widths,

SPACing and rowbing. These requirenents are raiboras
noles Lo further assurie Cosplisnce.
Fingl praduct (dua Lo irreculsrities af the erchin
drawing nules. This prevents making

Eep sped fiL‘d]lj il d:nunng
Variations betwgen the artiwork master snd thae

g process} are also contrulled by
defective buards trom goad artwork. lgles which

Liguse no lead or tarmingl, but serve only ko elactrically interconnecl the difFerend
board ldyers, coatain sLitch bacs for mechanica) suppurt and increghed relisonbily.

The thry holes are deilled From & d-i71 tepe thus eli
huan errgr gnd allewing Light conirol ever hole and
After drilling and etching, A411 en

ihis pravides (or edvy amil coliab
Lhe Lime of board assembly, even after geriods of prolenged storaye.

important relishil ity criterian.
Liv=tead plaled per HIL-5I0= 0445,

BOARD ASSEMBLY DESIGH {A%, Ad, A4, ab, AT, AY, A1Z)

AN componcnls are installed in 3 wanner wWhich 4ssures maw ingm reliabi
Compurent ladds are pre-tinmed, atlowin

minating Lhe puisibilily of
annular ring conceakricity, an

?per clagding i
£ saldering ot

g tatal welling of solder jaints.

Tity.

Al VYeads

are formed to provide stress relied and phe budics of large conponcenls dare skake.
Special mounbing and havdling inslewclions are incloded in earh drawing required

aller binal ssiembly. The board 33 coaled with wrebhane which

humidily and cantamination.

-
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tubal Toss of the dclive viden s19- iris. )

nua |

pruvige Jograded perforumance.

or videa informaliyan that will
Lym-

pHSitE Sync aod wertical blanking
sipals drfe ovsedable and not affecced.
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Cummwand Decade logic.

Comndidl ¥ xegulion | ogic.

Camezra Dimiag Loyic.

marriontal Deflection.

Varlical Deflection.

favus Current.  [lorifontal Albgn-
wwenl . Vertadal AVipwmenl .
ElackWhite Clipper.

feownni Correction.

Apcrture Correction,
Slading Cdrrect imi.

Yidea Gulpul Oriver.
Aobawmalic Light Conlewl.
Autiomabic Gain Control,
Dark Curvanl Cowpangast ion,
futput Yeltage Heyuldtor.
Vallaye Pre—Reyoldtue.
Frinary Gspillalurs
Lriwer {sync luss )
Secandary Nentifierss Filters
(Lhanyge af wolbaye ar Tigss of
Fillerangl

High Wallaye Fower Supply.
largel PMrueaaplilier.

Houm Current Hegulabor.
Catlipde BYanhking,

Shad1ig Havefara Generalor,
SIF lube

Tt

12| Degradation of pic—
foure cuntenl.

Horst Case:
Luss of mssion critical

wliia,

BARC BOAKRD CONSTRUCTION (AZ)

Fthe baards are ot "neldeg wire” construckion. At Lhe bare bnard lewve] this daes aol
distinguish it drom a normal PC baard z2agepl Lhal holes whinch will tdke weld pins
generally are ol coanected ta PC draces. Doly lhose pins which bring power and
ground polentials Lo 4he [Cs are oo PCy. An snonlar ring surrvungds fhe hole ' bhe
Buard where each pover and groond pin iy lecaied.  These pios are then soldered Lo
the Lrace like any olher companent Tead. Aside Troen this fealure, 211 design
 vonsloruction Lechnigues wsod b PC board Tayout apply.

BOAKD ASTEHALY AL}

The drilled and etched boards ars populated wilh several hundred zolderable or
weldable pins.  Power amd yroond pans, as well as connecdor pins, arg saldered in
@lace, Discreel cwwgenents (resistaors, diodey, capacrbors] gre dibtached Lo
Bifurcated Lerminals, where they are soidered.  Flalpack I05 are melded,
lead-by—lead. Lo the Lops of the weld ping. Afler weldwny, exira lead malarial is
trinmed aoiy, Circvit comncctions are made using #30 AWG rochel weld wire.  The
wire is welded 10 the pin sorfaces on the Deard backsige. A1) wirsa welds dra done
wiing & michine which is tape drvven, thus 2limnating the possidilsly of miswiring
lue Lo operatur grror. AV wiring & circurl perflurmance iy testea priar ta
bg.—Tlevel installativa. Aftee successfol tesling, compuienls are slaked as required
by drawiog nates aod Lhe disembly is coated with urelhane.

The board s inserted in Lhe box on card-edge guides, in the same manner as Lhe ather
PC boarus.

HOAHL PLACE MEHI

The Al-& Yaw vallago power supply board is bolted in place al & puints argund 1ts
perimeter. Four of these maunting screws alsp pass throogh and Lie down Lhe smaller
Al-H hoard. These bwo boords ave mgunted face-lo-tace, separaled by bhe standofes,
ilectrigal interconnections are schieved by jutper wires Gelueen Lhe twe boards.  The
AL b hewses a 34 pen comneclor which bripgs ia puwer and signals from oubsvde Lhe npdule,

The A podule inebudes Lhese iwo baacdy as wel | as paver Lransistar (4.
huusing 15 benl aluminum sheet, voogrised of Lwo lidlves soreael tageiler.
and 4 are secured to the Tiwer hall, and wired toyelhev.  Then the opper half is
puat wn place. By moontrmg 04 divechly 1o Che abonbnom luasing, gand Elermal
perlomunce 1§ aysored.

The madule
Thé boards

Fhe A2, AT, A4, a% A6, AL hoacds wre secured in Lhe elecboenics wssewbly by gold-
plibed beryl lown copper card guides.  Conmecbivns are ngde to the aulher boarg with
Llva—wated connectars, Bisenguyensnt durioy laueos s prevented by 4 cover which
spedres Ll board®s lroe edege.

F___ 9
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. [allyf dH ENE JTEM o . RAVIDMALE FOR ACCEPTANCE S
A walfunceion in the ramera to cause | 113 Undble 1a apan lens DESTCH EEATURES {Continued)
tobal lass of Ihe aetive widea gig— iris,
ral or videg wbvrugtion (hat will (Il begragation of pic- AT0 HOARD MDUMT NG
provide deyraded pjerformance. Com- ture centenl.
Dus tp packaging consirainks within the camera, the Aid TVC divider assembly is Bullg

Posite syne and vertical blanking
Lignals are uvieanle and nod afdected.| worsl Case: in “cardwgoe” fashion. Two PC boards, each 2.1 inches squaré, are mounted opposile

loss of misston critical each ather, ieparated by 3/4 inch Yang sLundqffs, Biaxial compunents span Lha
vidoa distance between Lhe boards and are soldered in placg__nne legad Lo sach board.  Sodee
" Jumper wires ace also nouaked Lhis way. A1 salger Jaints &4¢ slaked. Tne boards

have 4 l-inch giameler hole theough Lhe center. The wvidicon tube sackek Fits Lhroungh

Lhis hele and has its Flying dcads saldered Lo thrp—holes in gne of Lhe badrds. AL

83 Horiguntal Daflectian. camgra-level inslallation, The entire AILD module it inserLlod im ptace argund Lhe
Vartical Deflection, stem, af the vidican tube and balted in four places Lo Lhe howsing, Mhe socket s
Fovus Curreat.  Harizanial Align- then epgaged manndlly Lo the (e, completing Lhe inctalbativn.

VL -

g2 Eowmann Becade Loyic.
Commdnd Eseculran logic.
Camvra Timing Logic.

menl.  Verbical &Y jymment.

Ad HlacksWhile Clippar,
Gumia Lorecctian. B{ARD HUNT ING
Aperlure Coarredctinm.
Sadiayg Correslan. The A0 haard is mowated to the target predmp hausing by 4 #4—a screws. Jhis
Videu Hutpol Driver. provides ample suppori siace Lhe baard iy only 1.9 x 2.1 inches. Electrical

Ab Aatomatic Light Conlral. earrecitan s by junper wires solderad te board terminals, A shesl metal caver
Aulowal iy Laia Cendrpl, 15 instdlled wver Lhe board to proteck it during hanadTing amd 1aseallatian of Lhe
Usrk Lurrent Compensalion. targel preeanp assembly,

ab llulput Yollege Kegulatar.
Inpot Yelage Pre-Regulalor. The high-vol tage power supply is purchased 1a a performance specification Lhat

& I'rimwry Osg il latars details the design, qualification, and prodectian requiremenls [or wse in Lhe TV
Driver Isync Toss} Camera Syslem. L i designeg 1or a minimam operational Tife of BOOD Lwyrs and
Svcondary Keclidierss Titlers shall exhiibhil nu evigence of arcing, corona. or any vlher ialermitienl or :gntinunui

taiture when operated 3t any aimaspheric Pressure from seg Tevel ta 1 0 107 torr,

Linung ol valtaye or Toss of
ANl clecbranic compunents ond malerials wsed 1o Lhe pawirr suplly design are verified

Filrering
dH gk vk tage Pawsre Supply. ta condorm with Lha religba]gly requirement s ol 1he Shuiile COw poyran 45 outliaed
AU laryel Prramplidier, by BASA=D50 .

AP Heaw Curepnt Bawynlatur.
Calhodg Blanking.
Slhialing Wavelann Lemeralor.

il
A SIT hihe

i e 41y
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jallunctbion in the canera o Cause
lal Toss o ihe aclive video siy-

| ar videa snfurnmslion (hal will
wide degraded perforndoce.  Com-
wile syac anp veckical Llasking
mals are wseablée and pot afferted.

=

Command Decode Logic,
Comaand Execukinn Lagic.
Comera Timing L pygic.
pur i zonlal Ueflection.
Wertical Peflecyion.
lorws Turrent.  MHorizonlal Align-
penk, Wertical Alygnment.
Mlark/Mhite C1ipgper.
Comma (orrect o,
Aperiure Correclion,
algui ng Cerreclian.
Videa Nubtput Driver,
Aglematan Liwght Conlral.
Aulunat vy Gain Contiol .
Dark Lurrent Campensalian,
Ot pat Vollage Regulalor.
Inpul Yptiaye Pre—kegulator,
Frimary ducillators
Driwer [syne loss}d
Serrnnidary KedlilrorsS Fillers
{ibanye wt wallage ar bwss ol
Hilveringl
Fogh Waibage Power Sopply,
larap-t Preawpli] or.
1 B Cuerent Huqu‘dLlﬁll’.
Catbunte Hbank oy,
£ algaliney Woevlorn Goenerator.
1511 hike

Tk

[T} Unakle Lo open Yens
iris,

|2} Degradation of pic—
lure content,

Horsl Case:
Loss of missiun critical
video,

Fhe SIT btube is a selected high-grade silicon-dicde-array Larget vidicon with an
atiached image inlensilier §oe oparating at Tow light levels. Faceplate ewposure
is controlied by ﬂEiES of an Automaelic Light Conbred (ALC) Function that restvicts
apcration ta 2 = 107 loat-candles. This can provide an 501 lide of more Lhan
e hours according to Ehe monufaclurer's recommendalions. DBy providing es<posuie
condrol when wiinmg the 51T tuhe, life can be exlended Lo Lhe poinl where reéduced
thermignic calhode emission will end ks Tile, as 1o eiher camera Cubes.

Because of iis excelhent characleristics many oilitary, wodical, ano srigatific
applications, in adodition to surveillance applicalions, hewe beed developad for
Tow-light-level Lelévisinn comeras employiag the 51T tuke.

DUALTEICATION 150

Far Qualification Test Flaw, see Table 2 Tocaled 3t Ihe frast ol Lhis bk,

4 1m0
o OlE
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A malfanction v Lhe comera ko cause

tebal losy OF the active wideo

sig-

odl or wifden iabarmmalion thal will

(o e degraden pertormsance,

Cum-

pusile wync and wertical blanking

shpigls are vaedble and not affected.

|

fl Downang Dedode bogic,
Comnngnid Execulon Luyic,
Camera Timinyg Logic.

At twrizentg] Merleccoon,
Muerbical Dedlectvan.
Fuius Current.
ment . Marlical ATispumend .

A1 BiscksHnite CYipper,

Limmia Courra: & 1opn.

Apertare Correctign,
Shadermy Lurrertopn.
Widca Qutpul Oriver.

By Aulomabee Light Comdral.
Avbomat br Gavn Comntrgl .
Oark Currenl Cumpensif o,

Al Dutput woltage Regulagir,

tlorizomial Allgn-

Input Yaltage Fre-degulator.

N Prwmary Bseod batar/
Oriver |syal lacsd

Sceomdary Bectitiers/ Tibtess
(ehange of volbage we Tass of

Pkl
A Diygh Valtage Piser Supply,
M Target Preamplilier.
A Do Current Hegolator.
Cathode Blunkiag.
I¥ Shadinyg Wavetorm Generalar.

1 10 lube

- 1

FATLURE EFFLLT
OH Frar 11EH

o RAVIONAIF FOR MCERTANCE

(1} Unable ip open leas
iris.

12} Degradarion al pre-
Lure conlent,

Horsl_Case;
Loss of wisslon critical
viau.

ALCEPIANCE TEST

e CCTY systems' JWOACLA 15 subjected direclly, withouk vikration isalatars which
avtght i used in bheir nacmal inslallation, Lo Lhe follgwioy testiag:

20-1aM. ;
HO-3l He;
380- %0 Hz:
Tesk Quradion:
Test Lewel:

& Vilralvon: 3 dﬂfﬂﬁl=ri$e From (.01 ﬁEch
D.84 G=/he

-1 dB/1d det-sippe

1 Hinute per Auis

&1 Grms

a a pressare of 1t Tarr, the lewpeérature ahall be as
follows:

& Thermal Yacuom:

| - Tl
LA
128" F;

lNime to s1anlize equipoeat plus | hour
Fhne ta stablize pquiprent plus | Luur
line o stablize equipnent plos 1 haor

M IVLATUA wmdy ool have Been subjectad o Lhe vacumm camdition.
fur Acveplince TesL Flow, see Table 1 lacatad ab the front of this book .

OPEZATIgHAL [F51

In grdér Lo werify thetl CCTY componenls are aperaticnal, a Lest must wirrify Lhe
health of 00 the comnnd relaled componeats from the Bl (4741 panedl smitch,
LiFuigh the ACU, thrueyh the sync lines ta the CaneraZPT, to Lhe Camera/PTL command
deeoder.  Tha tesl mast also verify the canera's abilily te produce viges, 'Lhe YSy's
ability Lo ravte video, and Lhe wansber's abilily eo display vidao. A similar Eest
mould be parfovaed Lo verify Lthe WOM camnand palh.

Pre-laynch on Oebyber TestIn-Flight [est

I. Piwer CCTY System.
£, Wia Lhe PHS pang), select & monitor as destipation and the comera undes
Lest as Sowrve. (
o Bend "Cancra Pamer 0n* Comnand From PHS panel .
4. Selert "bulérnal Syar" on dwnitar.
S. Obseeue videa displayeg oo wonilpr.  Hata Lhat (f vides an moailor is
synchronized (ke stable rastery bhen Lhis indicales Lhat Lhe camerd
is reveivimg vomposile sync from bhe HOU and that the Camerd i% producing
symchrmni ped widen.
L. Send Pya, TilL, Fuocus, Zoce, ME, AN Gaana congands and vigually Jeither
wia the wnitur or divert abservad vong werily Oper AL,
o Select downl b oy desbindlion and CAncra under Prsb gs g,
o Mbuerves wideern raed ad Lo dlieak ok .

et

=]
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A mallunciion in the camera to cause

Lat
nal
piu
frITRS
Siy
I
)

e B

L

Al

1=
lom

ad
Al
LA

Bls
A4

al loss af Lhe sclive viden sig-
ar widea intormalign thal will
vide gegraded perlormanee.  Come
ite sync gnd vertical blanking
ndls are wisabla and nal affested.

Command Becode Logic.

Comumdnd Lapcot ion Logic.
Comera Timimg Logie,
bprozeatdl Derlectnvon.
Vereacal Meflectlion,

Pensy Curvent. Mocisonbal Align-
wenk.  Merticdl Alignneat
Block Wit e C1ipper,

Comuna Ciwr reer f i

Aperliugre (prrelion,

Shaning Lurrection,

Widea lulpul Hriver,
Auvbonuiic | il_'Hlt Taperal .,
Autmmglac D pin Lontrol .

Durk Durreat Compensalion.
Mulpul vallage Hegolalor,

| rigpat "}li]l;u:".- Fro—Keyulatar.
Frimary Owcrblalury

Irower {oync ]naﬁh

Sedumilary foa Lrlierss Fallers
Crhumege at vollaye o loss af
ilLering)

Wigh Yol bage Power Supply.
Taryel Preauplibier.,

Bewn Copnrent Begqulator,
Cathipdy Blanbkijug.

S-h-h'lﬂllj Haweronrn Gendralar,
517 Jube

14kt

(1) Unable Lo apen lens
iris.

12} Degradaliven of pic-
lure conteakt.

Mprsi Case:
Loss af mission Ccritical
viden,

Reyised S-7-87

QA INSPECTION

Procurement Copkre| - The TWEACLA EEE Parts and hardware itéms ace pracureg from
approvad vendors and suppliers:, which meet Lhe regquiremonls sel torth in Lhe CCIY
contragi and fualicy Plan Work Stabement (WS-2593170). Resident DOAS persoanal
cevigw )l procurement docamenis tu establish the aeed Jar GSI on selected parts
(Pl 5173,

Joceming Inspecliop 3ad. Stargue — Laceming Quality inspeciions are aade an a1l
raceived materials and parts. Resulis are recarded by bat and celained in Tile by
urawing emd conlral nunbers Toar fulere reference and Eraceabilicy. A1l EFE parts
arg subjecled bo inconing acceplance bests as called Far in PAl 115 - locoming
[rspreehion lest [nslrociians. Tacoming §1ight parets ars Furlher processed
acturdance with ACA MGEAY ~ Precondstioning and Acceplance Kequireasnls joe
Elecirpnic Paris, with the exception Lhat DPA and PING Lesiing is nol periorsed,
Hethanical stems are inspocted per PAL 314 - [nconiog Inspection Inslructions tar
mechanical dtems, PAL J05 = [ncomisg Qualicy Conlral [nspectiga bnsirockyan, and

PAL E12 - Proceidura Tor Processing Incaming or Pucclased Partsy Oesigeated far Fliyht
Use. Accepied items are delivered to Material CoanlrplYed Slores and relainod

urder specified conditions unlil fabrication is reguired. HNon-canforming malarials are
held Tor Material Rewiew Baard (MKR) disposition. (RFAJ-307, Pal LO0-%00). .

Hodrd fssembly & Tesi = Priur bo the start of TW0 or CLA bpard dsseanbty, atl iLlems
are werified kg be coreect by stock roam personnel, as Lhe items oré dlcuanulated to
Torm o kib. The itens are verified agdain by Lhe gperslor who assemtlos Lhe kil by
checking sgainst bthe as-buill—parts-Tist {ABPLY.  DLAS Mandakory [nspection Poinly
are designated For al) printed circdit, wire wrap ond weldad mire Goards, plus
harness roanectars for soldering wiring, crimpeng, snlder splices amd quality

HikFbigllinip priar 0o foating of the componeat side of boards and fleeviay of
harnesses.

WL Boards

Specific TYC Luard sssembly snd test instructions are pravided i drawing notes, and
arpiiunhle ducumeils ore called onl in the Fabricalvan Pracedure and Kavcord

(¢ FR-JIGABLY] and pavks bese PLZZ9ABNG.  These include shublle TV #asemb iy notes
ALOILOD, Process Slandard RTY-S66 2200081, Frocass Standard - Banding Velrro Tapa
22BUBEY, Specilicdtian Saldering Z2BATIY, Specilication Kane 'lats Applicatign
MWOhIe?, SpecrFicalion = Crimping Y7HOBH) . SpeciFication = Bonding and Staking
FFEOBTE, Specilicalion - Urethane cpating PJH0B??, Specificalion - lvching Cougponnd
2020008, Jpecilicalian Epaxy Adhesive ZO000945, Sped ) 1catian - Harkinyg 77004 7F0,
Specadicalian — Warkmagship B0, Specilicalian - Hunding wun Slakiay PHM0U75,

1 11
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CHITICALLDY 242

SHUTTLE CCTV
CRITLCAL ITEHS L1ST

LT el /LA —
WL MO, 2dHR19-504, 5087
2253&2]_ﬁ“]

SMEET B oF 1]

" FAILDRE MOOL aND
—. . __LapsE

FATLURE CFFECT

— PATICHALE FOR ALCEPTAMCE

A malfunclivn in thy Calucd ta cavse
total Juss of Lhe arlive videa sig—
al or vides wnloermatian thal uil?
pravide sagraged perfurmance. Com-
posilé syne anid werlical blanking
siguals are useoble amld nol affecced.

v

Al Tumand Decode Loqic,
Curaamand Execution lagic,
Camwra liming Logic.

Af borizontal Detlection,

Yertical Derfleoctian.

Furws Lurrent,  lerizontal Align-

menl . Wertical Al ignmand .

Blovksbhnne Clipper.

Luiied LiprredLion.

Apcrtore Loecrectian.,

Shading LoreecLlion.

Videw Juiput Drjuer.

Ay Aubamablic Lighl Contral.
Auluwgtre Gain Canleal.
Wk Carrent Compeasatiog.

| =
8

AL Uudput Velraye Hegulatar,
Inpul Yollaye Pre-Kegulabnor,
4 Preonary Oscillabors

IWiver {sync lusa]
Sevmndary Heotiliorsd 1iliers
{ohanyge at volbtage ur foss af
fi]-tn_—r:nujj

AF thigh Vol tage Power Supply

AY  Taryel Preampliticr.

Al Beodr Current Kegulakar,

Cathade Blanking,

Shodiing YWave tarm Cegerator.

4 51T lube

- OH £xD I IER

(1) Unabhle 10 apen leny
iris,

(2} Degradation af pic-
luré conient.

Hirst Cgse:

Loss of mission crltical
viden,

DASIHIPECTION (Continued)

I¥L Auaenmily gng Tgsk - Ao gpen box tesk is perdormad pes 1P-10=Z294819, and an
Acceplance Tesh per TP-AT-2294819, including vikbralivn and thermal vargon. Turques
are specified oml wilnesysed, Lraceabitily nwibers dre recerded and calibratod Lol
are checkeg priar to use. RCA Quadity and DCAS inspections are performeg aL Lhe
cunpletien ot specitied FPR operatsons |n sccorgance with PAL-20d4. PAL-20%, Pal 2.
aod PAL 217, DCAS personnel witness TWE bulton-up end critical Lisryut iy,

TYLALLA Asspwbly apd [est - After a TVC and an CLA have has been tested imdividually,
they ars mated amd o Tinal acceptance best is performed per TR-AT-2ZMAA14 . including
wibration and Lhermal vacuon eovirgnments. ACA and OCAS personnel quoilar these Lesks
aid revigw the acieplence test dalasresules.  Thesy parsomme] also vespect far coa-
lormance aller all reparr, rewcrh and retest.

Preparative far Snipnaat - The TC and (LA are separated grior to shient af jer
fubricgbion and tesling 11 complele.  E4ch is packaged drcording 1g CCTY Lelber SO
aid 2PANM | Pracess stamdacd lor Packagiag aod Wandl vny quidelioes, Al relaled
duos ulenbabbgn vnclwlomg gssembly drowiags, Parts List, AHPL, Test Nolé, sbr.. is
githered and hald in & docuneatalion talder assigoed specitically ke ealh assembty,
This tolder is retwraes Jor veferenve. &n ELDP 3% prepared far each assemnly in
avturddiee with Lhe requrcesenls ot HS-2501106.  RCA 0 and OCAS prrsdivi | wibness
Prdling, gachayring, pocking, oml narking, and review the E1OF 1or coapletengss and
ol Illr'-lrf.
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CRITICALINY 2

REVISED A-T.37

UNIT _QveiCia .

SOITTLE CLTV DHL WO, (294819-Rk, 5067
CHITICAL IFEHS L1151 eaudat o83
SHELD u oF . I0__

FAILURE MOLE AKD

FAILURE EFELCI

CAUSE OH €H0 T1HH EATICGHALE FOB ACCTPYAMCE
A walfunction in the Lanerd bo causte | (3] Uaeble to open lens EAJLURE HISTORY
Tpral loass al Lhe acbiwe wideo s10- iris.
aal ar videa infurmalicn thal will {2 pegradelron ot pic- TOR - H2573 - Lug SBUHL - TYE SAN Q05500
prowide deyraded peefornsoce.  Come ture content.

Peet

ile syns and vertical blanking

siynaly are veeable and aot alfected.

Iwi

it

Y,

A1

LK

AT
h?

il
AD

LA}

il
f 11

[ommant Decode logic.

Command Exvention hbgic.
[amera Timimg Ligic.
Murtzonbal Dedleclion.
Vartycdl Dellectinn.

furws Correnl. Horisoatal Blign—
menl . Wertical AVigrowent.
Blackfwhave C1ipper.

Cuamena Corredt ann.

Apertwre Correclion.

Shathimg Carrect i,

Video Qutpul Oeiver.
Avluoimslic Light Conlrol.
Aulonalic Gain Conlro}.

Lark Currenl Conpentalion.
Qulput Yoltage Hegulator.
lopgisl Yalirage Fre-Raqulater.
Frimavy Dacidbalors

[river {uypais Foss})

Yerondary kertiliersd Tillers
[ehanyge ol wollage or loss al
trlueringl

iyl ValLage Fower Supply,
|nl'l_p."l l‘l’rallp] Wl T

Heaw Corvedt Regutalur.
fathode Hlanking.

Shaling Wavebtorsm Generator.
Sil | obwe

jalt

Porsk Coget
loss af mission critical
video,

DR

TOR

Acceptance Test Failgre

Bux Level

. Vibration Eavironmeat

Vidao protenlatian rotated aspprosimaiely 62 aficr vibrabion.

{anse:

Bgaiription:

Widicen ¥eke nut became losse during vibralion.

fﬂrrﬁ;f-iiﬁ_&m: Kepasitian yoke, lighten nul wod gbdd slaking Lo sensar a55y's
yohe nulb. ELH (B1D73) issuel.

- W2ITE —Log #0412 - TVC S/An O0A-501

Qestription: Aciepianmce Test Failure

) Han Lewvel

. Vibratron Environmenl

W rotaticn of prélore afber MY asis wibration.  (Hetesh ol TV per ThR WEGIS )
[4U1Ei Honding al yuke (A1} broke leose allowing yahe to rulule during

vibirgb v,

Lorrectyve ACLien:  Assenbly pracedere revised per ECH COT COD (P10 te provide Fro
LeLler stabwng of goke.

- WERAD - 4oy 4DA1A - TWC S/4 BOB-S01

Bescrapiion: decoplionce lash lavlure
’ Bua Level
Vibraloon Eav vunmgant
Inpul cofeeol soivased by Wl od from darmal anpot Currend ducemyg erbealian i
Bk il 1 L
Lavse: Deleclive copacilor CP5 on AJ board,  Analysts indicated mand dekuriog

felecl - capacilive slemenl wab Jobie inside melal fase

Coryective Acliuvn: Kemeve and veplace parl.  Kelested camera per PHE direciive.
Eﬂpdll'nrﬁ rEGnved From slockh 4and reluched to venuar. el prodce dicis
COMW— 0 |-241 tor clase ool ul 11 WESGH,

4 1m4
cogt el
o —
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CRITICAL TTEHS LIST SoddEFI-50Y
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" FAIUURE MDOE ann - FATLURE EFFECT ) T o

SCAUE OH FHD JTtR_ . BAVIDHAME FOR ACCER]AMCE

A palfoncLian in bhe canera to cacse | (1) Urable ta open Tens [afiiRl HISTORY {Conlinued)

tatal loss of the active videa £hg- iris. .

nal or wideo informalion thal will 2 Degradstion of pic= TN — W8 - Lag #ﬂ“gﬁ = TV gf” 0“5‘531

provide degraded peefornance.  Com— ture tontent. WOHES - Log #0428 — TWL S/H U0S-5

pasite sync and vertical Llanhing S .

signaly are usaable and nal affectad_ | Hoest [age: Rescription: srrertanin Tesl Failure

R oL LEvE
e Loss of missiun critical 179 Hot Fovirommenl
Y yidea, Cluster af white spols in lawer Tely guadrant of display on black tield. franiag

Al Command Decgde Logic,
Lomuiand Exeeubion | gic,
Camerra Taming Lagic,

Al Huritemral Delleclion,
ertivel eflirtvonm,
lTpcws {urrenl. Hnrizonial AYign-
nint . Vertical Aliguecnl,

B3 Hlack/While Chipper.

Guwna Correction.

Aperfore LorcecLliom.

Shadvoy Correctiun.

¥odeo {dutpul Nriver,

Aulnmghic Light Canirai.

Aubimdblic Goavp Conlrol .

Lurk Current Compeosalion.

W T pul Yoliage Kequlalor.
Input Valiage Pre-fReyolalor.

W OPrimary Oucillalors
river {spnc Jossd
Secandary kecbifrerss Filrars
tcnsage ol weliage ar laxs ol
Tilteringl

b High Wadbage Power Supply,

W larget Preamplilier,

A0 tean Corrent Bejulatyre,
Cathode BYankimg.

I Shadlioyg Wawelerm Ganeralar,

A ST Tube

1
=

' anw

10H -

ik -
ik -

of cement securing cover 41ass Lo 1iberopiics laceplale evioend.

(dpse: Stresses peertad hy potling material during temp. okirames resulted ip
de-lamiaation pf Lhe caver glass to SIT Lube Londing.

Cerpgilive &cbliqn: Hodilied potting Fistues snt techaigue usap on 51T 1ohe "
bwg. 2295530 mogditied by ECH (B ZORZ). S1T tubes retornod ko manuta lurgr lgr
rework of encapiulatvan,  Veador 1o perbcrn temp TEsLli Oi bube priar La shipment
Lo bnsore cover glass dees wol sholt. RET CCTVY Darechives COTW - DY - 054,

CCTW - {0y - 07D,

WeTAS - Log M1a8h TWC S04 009502

Fre-1ainch Failure

Gox |evel lest

Ambient Frvivonmenl

Frallem report Y5C%-201-0093 visual

receshed pin 30 o 1he 1 Cpnpec Llor.
(Localian code Tunition pin}

Cescriplian:

inspectian of worl 41 K50 reves)ed a

Couse: btrror in manntacluring o the cuadaclor pin. 1L vs 004%™ wharker in

leaglh than other pins in cenneclor,

Correclyye Artipn: Kemove and replave gin 4b in J1 vonoeclar.  Iest pips anility
Ly Tock inle wabing ronnectar.  Perlarm conlocd relention Lesl Lo insure pia
1% locking as requived.  Inspecl vo insure pia s nol pushed ool ol place.

WAL - Log ADA%% — (WL BI3- 502
WALl - Log #0497 - TW0 G0VE-nlt

Uualifoialian lesl Failoure
Hov tewel (Qual. toged)
fwlerenl Edew i ruinnent

Qubput vadea onlerm 1ol

Deyoriplion:

Lewat? S11 aw o b caivtmaednl .
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CRITICAL TN gA

NI TIEE i Y

SHUTTIE COTy (Wil W, dMARTO-5PG, S0AS
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FAILURE MIOE AND
. .._[aUSE

Faltuke EFTECT

BATIOMALE FOR ACCHLPIANTE

- O EH STEH
Apaliunclion in Lhe comera to Lavse | (1) Unable Lo open Jans
irs.

Ll
nal
(]
pis
4 H)

1¥E

a2

bl

[P
— o [

]

ALy
Ald

i

ol less of 1he active videa sig-
ar wigrg wnfprsation Lhat will
ville degraged performance.  Com-
ite sync and wertical blanking
nals are useganle and ot altected.

Comuicind Decode Laygid,

Comuand Exgcution Logic,
Comera Fiming lDgic.
Hork2anlal Dellectyon,
WerLical Mefloctinn.

Foruws Curvear, Merizonial Aliyn-
menl. Wertical Alegmeenl .
ilark funi e Clopper.

Gamig Cusrechian.

fpoertore Lorrection,

Lhaduny Laeeic! 1o,

View Duvpul Driver.
fulfmatic Dighl Control.

R lomatic haii Lonleal.

Mark (urrenl Compeasabioen .
Dutpul Voltage Eegulalur.,
Input voltaye Pro-Kegulalor,
Friomary Uscilhalorf

Criver Paypnd Juss)

Sceohdory kevtifierss Falpers
Cohatage ol woltay: or Toss of
tilherm)

I.il_.‘ll !..'ul!.ll_;t- Hibwetr Sllppiil.
lary-t Frewmphifier.

l:'l_'..l.l I:|.|r|'|:'l|.| Ht-[!_pl-l.llﬂl'.
Cadbumdp B anh 1my.

Shailiny Have Foow Lenaralur.
L1l 1nbe

14

12} Pegradalion of pic-
ture conient.

Worst Cose:
loss of mission critical

viteo.

FAILLEE QISTORY (Cantinuas)

Correcyivg Action: Remuve and replace SIT.

Dofective Lube relurned
Lancastare far evwaluation, Hesulls: vrivec to

Tube failyré wverilied,

I = WAT12 - Log #ORDE - TVC S/H 014-K07
Description: Accepiance Test Failurs

Hpx Level

Thaermal Yar-Hat Envircoment

Appros, 45 minutes inta [ 1/Y HOLY voak at +125%F videa @
input curreat incregsed M0 mh Lo BAD o4, Ve hetans distarted and T

Couser  Yobe defllectian coil developed a shart pelween horizomta) and werticat

dl!"]fl LiDn w r|{l'l|:|;|5 il 5[.0':.- Tlie short was EI'“Hllthd whea the t-&npuatme
wWabt redoced.

fu;%ELLl!E Actipn: Replaced deteclive yoke wilh new park. Tlas is 2 random
ailure,

IR - LI - Loy #UB29 ~ TVC $40 009-502
Pesfvipligp: Inlegration Tese Failure

Bow | owul
c . Ambipnt Envirgnment

eater respluotion moasured W2 8 200 VL, should be 0% cin i
appeacs Lo Le inlermvttend . ' ¢ AERTIude appess
;gui;; Transformes T3 wn the A doard had unusual interwinding capaciby
rausiag ciiginyg of Lhe secomdary resuliing in sTigutly higher oubput valtuge.

Eurrtilixi.&;l1ﬂu: Iﬂlvrwihqinu capafiby is nob o purametor specified. pur can 11
fe messurew reddiby,  Tromsmitler 17 ;omoved L replaced.  Acceplamce Test sCreanioy

wil debecl this F'-I-IIJ [T | ar Exenk ol other - Thi rebleam 15 Cnns o
(183 5 L1
n d&red

10K - Y1200 - Loy #0577, IVC SN (12-504

Crscoapliuni  Mceplance lesl Failure
LT vyl
Mabcrenl Fr i ranoent

Doyl balives 10 vidow aulpul,

Lduse  d'oer gordbloany wn Brecamp.
4 Mk H
TR
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CRETICALITY 24
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SHUTTLE CCIv Una WO 2254319 500, SRS
CRITLCA! LTEMS LISI 2794821503
SHEET o of  _ Al

FATLURT HODE AHD
. CAUEE

FAILURE ETFLCT
OH Eno |1EH -

EATIONAIE FOR ACCYRTANCE

B mallunchinn in the [amerya Lo Cauke

1613l Inss of the sctive video ilg-
nel ar vides informabion 1hal will
provioe degraded performance.  Com-
posite syne and weritcal blanking

Ligrals are uvseablte and not alfecled.

VL _
gy Comumandd Decove Lpgic.
sl Eseculvon fogit.
Coamera Toming logic.
Hprarental DEllechiun.
Yervical Delbecisan,
Fpius Currenl,
menl.  Wertical alignugat.
A Hiarkdwbhote Chypper,
Gomwa Correclion.
Aperlure Correclion.
Shaduny Carrcctiun.
Widedo Qubpul Noiver.
Ay Avtuwal i Lighl Vonkral.
AulusdLlic Gaba Coitruol.
Ourk Currenl Compensalian.,
AL Uulpot Yeltage Hequlalue,
Iopul Vol aye Pre-Regalator,
A Frtmary Osiillalnrs
Miver [spnc lous)
Setundry KeoLilierss Fillers
Pohange ol wodbage or lase af
Ialrerinagd
A Mgl walbaye Fower Sopply.
A7 Tdaryel $reonqplilipr.
1 Hean Current Hegulatur.
Catlhuke Bhanhing.
A1 Shadirey Wavefurn Lederalor.
A1 51T Nwbe

It=
[

[ Rt ]

Horizantal Al ign-

{1} Unable 1o ocpea Tens
iris. )

{2} Degradaiion uf pic-
Lwire conienl.

dHaral Cova:

Less of misslon eritical

videa.

EATLURE BIS10EY (Conlinwad}

Corrvective Acktian: init rewarked to ECH CCT 430 tar groosnd probles.
1K - WIfeY = Log #09)8 — IWC S/N D20-bUE
TOR - WI?3) - bog #0571 — WLA S/H BOE-S0I
10K - Viakd - {pg @0%65 — 1IN0 S/ B l-k02

Lescraplygn: ¢ hight Fatlure %Spacecrafi Level
WWC Sl G20, WLA 5AH BOE-5I5-3

VD 5#H D1 - 5158

Loncrent apise in putput viden presentation.

Louzg: PFobr Conduclive path to ground cCoused by eciessaive conformal coabing and
axidablran ofF aludinua sparers.

Removed encessiive conformal coatsng. Spacery were cleaneld ani
Maw pragress report has beeo oodified Lo Tosure preper

Lorrectjue Achron:
Ilreates with 3lodine-
dasewbby ofF unrls,

IO - Thdbb - bog #0830 - TND 5/H UIY-504

Descriptaga: Jlighl §dilure
5

Frablem repart YaCs-#4
latermitheat FandTilt reset commaad,
Louse: #Mrublen couldd nnb be verified Lhra gaxlensive Lheond]l testing,
{urreclive Actign: Umit opdated (rpm granp W4 Lo growp 506 Configuration.

Jislrucled Lest ahirector Lo carelul Ty moniLor operatioe of Uhis cawrs duriag
relesting, furlure 51111 could ool be weribipd,

Thb - WLHSG - Loy #0605 — TWC S0 B24-Gih

Pre-taunch Tewk Fiailure
tan | evel

Ambient Environment
Aulomud 0 Iris qoes brom open to clgue.

descriplian:

Couse:  Frobbem sauld net be duplicaled afler pabensive tealing.

CorrcClivE Avbian!  Hane - unil relurned 1o K50

d-10402
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LCkITICALITY Eie -

" FATLURE HONE AW
Cause S

FALLLME EFFCET
UH (W 1IEH

A maliunction in the camers Lo cdusé
tulal boes of Lhe active wvidea 5ig=
nal ar widep information Lhat will
provide dey aded pertorsance, Com-
pusile syne and werlical blanking
siguals are wiedble and mat aFfecled.

T

AZ Cvaunand Docude Logic,
Command Eweculvan Lagic.
Camera Timinyg lagic

&) Horizoental UDeldeclian.,
Verlical Dellection,
fFocus Lurrent. Horizomlal Align-
menl.  werticak Albgnment .

a]  LBlach/Hhite Clipper,
Coamre Correctlion.
Apcrture LOrrectwon,
Shadimg Carrection,
Yideo Output Drower

Y Auvomarig Light Lontral.
featpaat e Oain Conbrol .
vk Currenl Compeasation,

Al labpnl Yoltaye Kequlalor.
laput Yoltage Fre—kegulalor.

Al Fronary Decvblavurd
Drbvwer gy Teas)
Sceondary Kectiherss FilLlers
{ehange ol woltuye or loss of
{illeringl

& Mugh YWolvage Power Sopply.

A largel Freamplibier,

AU bcan Locrentl Begqulatar.,
Catlivde Blank imy.

Al Shadding Havelnrn Generuloer.

Bid %17 lube

I1) Unable to open lens
iris.

I2) Degradalion of pic-
lurg conient.

Worsl Cate:

Loss af mission critical
viden,

“TAILUBE HISIOEY (Cantiaved)

TNk - HIT35 - Log #0023 - W0 S/M NAA -506

Pestripbiva: Acceptance Test Failure
Hox level
. Ambient Eowiromment

High vultigu paver supply 54N B4 exhibits intarnal arcing. This TOR was
opeaed Lo fovestipate failure noted on TOR HEBMI, Laq w722,
Cousg:  laproper lead dress s high voliage kerminal.

Corrediljyge Actign: HVYPS 5/N 20016 was ona af eighl urils aanufactured under

Revised 5-7-87
T T T (117 & I LT T
SHUTILE CC1V Dvia HO. S20qRIN-RO6 . NES
CRITICAL ITERS LIST 225452]-5ﬂ3._ -
SHEET __ a3 of i
oo _BRTICGHM T FOR SCCFPTAHCE . . o

purchse vroer L—Thﬂ&ﬂﬂ—41§]~ﬂﬂf23 by Morata £rve. Ihis prublen is Tigited tao
unily mwnufactored in 1982, A1 delective unils have been screened and returaed

to Murala Erie Tur ondlysis aml replicemont.
UK - HLHM = Lug #OF2E - TNC 560 DZA-406
Pesprighiun: Acreplonce Test Fuilure

Aambienl Enviraiment
Uur jewel Fest

Approvimalaly AY seconds afler iralial turn on, the iris close comundnd winglu be

yengvaled by T¥C.

Cousg: Internal shart in Lthe Rioh volvage power supply 1548 20481, which
gengvcated spikes on the POR Line. - .

Corrpclive Aclign: WY.P.S. removed From TWC and new LY. 5. inslalled,

Terts indivated problem solved.  Power sopply relurned bo vendar for Fuslualion.

Refor Lo DR WI2sh, (ag #2234,

The probiles way oltribuled Gnoimpreper lead dress. of Ligh wallage (erminal.
[hese beads have bWren recaoted end exlra insulabion added ol Lhe HY Leraingd
Tar all new bndlt yntis,

T ~ W-GBYS - Loy #0746 1¥C S/N 0114-506
MR - W-6R72 - Lag #0742 TVC S/H {11-506

Cayse: Hesister RO an A0 board, taided.

Correctivee Aedjon: ATT TTight cameras conlaining Ab resestor lebrigaled by ALN
anu dated wilth rade SHIE Will be replaced will new BHLSD §ype resistory §eone TR,

210417
coy v
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FAILURE HODE AMD

FATLURE EFFECT

LAUSE ON EHD TTEM N
A mglfonclipn in Lhe comera to Causé [1} Unable to apen lans
tolal Tous of the active wideo sig- iris.

provde degrased perfurmance.
pusité wyal and veriical blanking
siinals are vieable amd nobt affected.

Tuf
K4

1=
[

Al
fil
£l

Al
il

or widen informatien that will
Com—

Conunand Decode Lagii.

Coupdared ExpeCulion Logic.
Camera liming Logic.
Hervionkat Datleclion.
Yerlical Defledction.

locus Correal.  Horizonlal Align-
menl . Werjioal A igreeat .
Blaock/HniLe Clippar,

Lossg Cgrrection,

Aperture Correcblian,

Sty farrection.

Yide: 'nlllr.“.ll Driver.
Aulmnal g, Light Cuntrol.
Aulvwal1i Gaiiv Conlral.

Doik Current Cuspensdl ioq.
Ut pot Vol sge Reyulatar.
Input Yultage Pre-fequlaipr.
ey Uscil latur s

Irirwer sy Joss)

Seranpary HecloliersS Fillars
{ohange of woldage ar lows gl
fi"lrl’jfllj!l '

Hiigh wpltage Fower Supply.
Taryel Freamplilner.

Heam Lorvgnt Hegulater,
Callunle Wisnkiag.

Elh-ulllrll.' Wawetorm Gepevalar -
501 Dube

{#] Degradation af pic-
Lurg gonient,

borst Case:
Loss of wissfon erltheal

yidea,

BATIONALE FOR MCCFPTAMCE

— T — — mm e m———

“FAILURE HISTORY {Continued)

TOR — HEITY - Lo HO748 - TWE 5/M B30-506
Deseription: Aeceptance lest Failure

Box Level

) Al ent Environment

Video gresentalion very npisy whan J4 cable it connacled,

Ciuig: Sensor assembly clomp sleeve thorled 1a chassis., Insufficieat snsutalion -

coaling on clamp slesve.

A1V parts an controlled stores were

Larrective Aclipn: Mew clamps ware installed.
imzpgected and all dvscrepant materal rejected.

TR - wi925 - Lug AUT7D - 1V S50 Q22=-506
Oeavriptivn: Flighl Failure {STS%-R]
. SpacecrafL Level
Morizontal slréahing in picture ganma when in black siretd.
Lﬂ“}E: Incaryect cthim installed. Face plate shim shoried Lo yground.
Correckive Arlian: $hinm removed and correcl shim inslallen per ECH-CC1859
fubure TVE's will conform Lo Lhis ECH. 4 we. Al
TR = AS249 - 1py #0329 — IVC S5/H 033-506
Peigropljon: Accepiance Tesl Failure
Buxe Leval
ThermeY Wac, Ambient Envivonment
Viden Tacked in whine clip aode.
{udask: Dotoclive Transisvar Q16 pn AS Board.
Cofreclive drtvan:  Pesgved Q16 and seplacud wilh vew transislor 1o X
. . =rayed and
& dense particle was abserved. Furlher analysiis provid Ly be 4 laugu and m:l;l?1c
partit Te.  Considersd Lo bo random Farlure,
W - A1093 - Lag #041% TVC S/ [J19-500

Greeplance lest Failure
[THR T ]
FiliwaLrea Eowivanment

Lescraplion:

Gt Toiled "V anis wilirad b, pric ot oo monnbar ab | whil e,

4 A awe
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TAILUKE HIOE &MU

FATLURE EFFELCT

CAUSE o OH END JIEM
A maltunclian 10 Lhe Laoera 16 tause | L1 Unable to apen Tend
tota? lass of e aciive wideo sig- s,

nal or wideo informalson Lhat will
provide degraded porlornance. Com—
pusste wyml and werLical blankinm
sipnals are wseablo and ool aflected.

L
Lommane Decade Logic.
Compant Erecubion logic.
Comera Timing Lagic.
At poriconial Delleclion.
Wartical Dellaclion,
Fogws forrpni. tarizanlal Align-
ment . Werlical Abigomend.
Ak Mlackiwhite Clipper.
Gamind LorvECE Lon,
Apwerlure CorrecLian.
Shuiling (urrectipm.
Yidica dulput Oriver,
By hulomelic Light Coanprgl.
Aulymal 10 Garn Control.
Oork Curvent Compensalian,
A Oulpul Vollaye Hegulalor.
Irput Woltane Fre-Hegqulater.
Af Primary Oacidlalord
Oriwer {wyine lpus)
Secondary Kectivlierss Hilless
lihanne of valtage or loss af
Litlering)
A b Waliaye Fewer Supply.
B Torgel Prcamplolier.
A0 Bean furvent Hegutaior,
(allwdé Hlanking.
Alv Shading Wevetorm Generainr.
14 S8 Dok .

55 et
[LNYE

(&) Degradation ui pig-

ture conbent.

Yurub_Laze:
Incs of wission critlcal

viden,

[ uMIT RN

SHUTTLE CCTW (it WO Pt [ LT | T T
CRITICAL THEMS LIST 30462 1503
SHEET _ _49F _ OF

10

KATIONALE TOR ACCF B1ANCE

EAILURE HI5TDBY {Continued)

mnE -

TOR -

IR -

oo

Cause: Defeclive 7 on the A9 board.

Correclive Aclion: - Product Assurance anadysis ravealod an wpen Lransictar 7.
lound an exlranesus yold band wire positisngd 50 4% Lo cause & short batween the
base leads of the dual transiztors. Transisiors «ilh Lhe same dacg

cede, plus all transisters with diftereat data codes were X-rayed and as anoalies
wireg foumd. Congluded Lhit Lhis was 4 ranapm 13ilorse,

HITAE = Log AI024, TWC 5/M 00 1-506

Pre-lannch [est failurs
Hox Lewel

Andrient Eowd ronmant

KSC DR.1C430012

ALC and Gamea controls inlermytlent.

Descriplion:

Pan and LIl operalicn watermittent,

Cause:  Inlermitlent operalitn of ALC and fiamma camuands coulpg ngl he Juplicaled
Theu ewlemsive Lhennal tesling, Intermeitend 0iTL molian due e improper positioa
al right hand camers s1de,

Corregl lve ACLian: Relusl indicated
prablom solved.

Returiegd TV Q11 Lo “Ja™ Tor torlhar evalvation of ALL/GAMMA analwmoly.

$lides were re-pusitioned per ECN-CCT 3FFH.

BEIdG - Loy #I0F9 - 1VE 5N OD7-506

Flaghl Faitlere

Fight #4410

Evaluabtion lest

IV returned trom K50 for evelualian of while slreaks in video observad during
wibitor Pdight 10,

Pewiriptign:

Cduse: Arcing an wviciaity of grownd tab of Face plate ouf SIT Lube S/H 8264,

Curvcctive Aclipn: Heowwed tube 570 JB249 From sensor assembly, opeocd TPH-BOBOO,
bog #110% Lo Lrack bube; tube relorned Lo veodar.

Installed now Lube ToLo seasor.

B-0148 = Log #1ABS — VD 5/H Da0-490%

Peseriptypn:  Aoreplane lesl tavlure

HBar Level

It rien 1 =N Aokt e § Foeent

bt ed wideu vrea on FITrIeE B Drsloritpn RIS RS KT Tt
wcalo bt el a1 gk

4-104F

lwu Lypes il nnise,

They
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FAILURE WIDE AND
CAUsE

A omdlluncLion in e Card Lo couse

tatal Toss of Lhe aclive video sig-
whopr yigee infarmalion Lthat will
irovide degradad péclormunca.  Com—
mwstle sync ond verlical blanking

pngrals are weedable aad oot affecied.

Ll

Y Cosmann Detade |ayic,
Comand Eepculioag Logic,
Camera Timing Leqic,

14 Hripoatal Befleclion.
Yertical Defleclion,
Fucus Current.
winl. Yertical Alrgoament .

4 BlarkSHote Clipper.

Naumig Lorreclion.
Fherture [oerettion.
S oy Conre 14,
Wagredl ulpml Neiver.

2 Aulmigiac Light Cautral.
Aotnaal e Lava Comtcwd .

Durk Cursenl Cumpensdl ian,

o Dulput Veltage Kiegulalor.
Input ¥altane Fre-Negolalor,

o Peamary Qarillatar)

Uriver {sync Tous)
seluhtdary Keaililiersys Filtors
Ichonge ol vabtage or less af

lteringd
1 High Woltage Power Juppiy,
§oolaryel Frieaopliolier.

I Bewt Cwrrent Hl’:'t_||.-1 slor,
Cathude Blanking.

[v Shatiing Have tarm Qeneratar.

4 511 lube

a.hn

fHarizanlal ANiga-

Lure cunlent.

Harjl Caug:
Luyss of wissian critical

vidaa,

10k -

I -

e -

- LN T [ TS
SOUTTLE CCv Ol B, 22040 04-50g , 5007
CRITICAL L1IEHT LIST C2OAF bl
i SHEET __ 9%  OF 1§
FAILOME EFFECT - - ) )
{4 END ] IEH —— RATIUNAIE FOE ACCERIAMCE
11} Unable ta open lens EALLAURE HISTOHY {Coutimoed)
iris. ! .
12} Wegradation of pic- LCagys: Raoden noize i3 coused by Poar growding o1 che A9 pre=amp.  hodulaled

naise is due to &5 board operakicn.

fprrective Aclion: Random naise prablam was tured by cleaning the a4 qround
connectiond and the inierparation of ECM DUDDAS - redundant wire orpusdd Connectian
Lu the A% pre-amp. HNodulated nbise prohlea was cured By 1ncorparating ECH
EI?M Lo the A5 board wnich Timits the contral voltige to the RA Migh vel tage
praer supply. TWC Group mumber was changed Irom 22948 19-506 Lo 2200815-504.

B-2452 = Log # 1123 IVL S/0 D33-RlG

Pro-tgunch Test Farlyrp

Buox Level

Aubient Enviromnent

IRef} ACAI20062} Hoisy widea, vertical times with low lighl lawel,
(dute:
ferreclive Aclion:
H3451 - Log K11580 SFH O42-6D0

Deypription:

gesiription:

Pour 29 pre-ampliFrer groung,

ECN CCT 1237, Writlen Lo ade redundant graund |ead.

Acceplance Tesl failure
Aok Leval

YWibralion Frvirenmeat
Verlical agise pattern present in vides.
Leuse: Poor ground coaneclion o A% pre—duplifies beard Lheo conduclive wathers.
IHLF:Lljvt_ﬁL1jﬂn: ECH U-4biHd {Grannd wice inslalValion) was iasballed in Seasur
dssembly,  This ECH incorporated in 211 previows wols presently located at HOA,
omd &Vl néw build woils.

Bi5HE - log #1010 - TYD S/ DFG-SA06 -

Fre—tdunch Tesl lailure

Ban Lewel

Augnt v ronmend

Frobien reporl g0k 305 W04
Pvalvale vider noise prolds

Ogarripiion:

Lewse:  Paer geoumding Ipe pes-amp,

WL mepinded v o Mechanical groumd conmectigan,
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FHEN N 4.2x2 SHUNTLE COIW WG HO. CA0Al19-5mg . 20ds .
CHITECAL TTLMS LLST P ALY I
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FATLURE HWOOL AHD TAILURE EFFELCT
CAUSE OH Enn_JTEH ..

A watfungtion in Lhe canerd 10 Couse

tolel pis of the active videw sig-
nal or vided informatios Lhat wild
pravide degraded pesiarmance. Cone
posile synd sl verlitel bBlanking

L1nats are uscdble g net sl fecied.

L

&) Conuneno Pécode Logic.
Conumnd Eveculian Luyi.
Camera Tiodmng lagic.

a1 novizantd! Belleciion.
Verlical Oef Yoot van.
Focws Curremt,
menl, Nertical Alignment.

&1 BlatkShie: Clipper.

Luamaie LarrecUing.

ARy lure Larresion.
Shal gy [orrgetion.
Vitlew Totpay Oriver,

AL fotematir |ight Canbral.
Automat e Garn Contrel.

Iart Currenl Cempensalian.

oG Outpul Yullage Heywlalor.
Iaput Yullage Fre-Megulator.

Ef PFramery Oscillators
Braver [spuc lpss)

Sevondary Weclilverss Tiliers
(charge ol voltayge ar Toss af
T1dhier eyl

Al High Vallage Power Sopply.

AN Targel Mieanplilier.

B|D Beam Current Bequlalar.
Lathode Alanking.

AbY Shiad vy WovieT ot Generdbor,

aEd SI1 dube

IR I

tHorizunlal Align-

(1) Uable to open Tens
iris,

(2) Deyradation ol pic-
Lure cantent.

wWor s Laye:
Lpst of mission erikicai
videa.

BaTiOfaLE FOR ACCELIAMCE
FALIUKF NIISTOEY (Continuedh .

r WWE B ECH CLT-1237 was prepared adding redundant hard wire ground .
Thic ECW was incorporated iate IVE 52N D20 amd relest indiceted peoblem resclved.
This LCN will be incorporated into add TYO'S in prodess.

10k - CN?51 — Loy #2002 — WO /4 029-508

ILR - AJIQE — Log #2007 — WL S/ 034-508
Descriptign: Accaplance Test Fiailure

Bos bewvel

Ambiant Eaviramaent

White ign spot viysable in center @ raster.  Tube condilioning procedare aperdled

10 escess of B0 Hrs. which, redoced <pot sice Lo 20-2% [HE. Unit authorized to

shp Lo HASRAISE Tor Hurther avdleation. The dbbwe woil returned Crom HASAR (Het.

PR-DR JCWI0D32F wilh bhe 20-25 TRE spat.

Cawsp: 1V Lube operated ia an wnalhdresred canfiguralign or mode such as

(1) extended exposere to brighe Tight (2} loss of caeerd woltages, (31 exppsed
to light withoot lons assendly. -
Corrective Actipn: 517 replaced with new bube.  O0d lube sent to HCA-Lancasier

fer anelysis, Tawnd silicon Largel burned. Mo corrective aclion possible an

Lube SAH Zd9BALG, Tube (o bue labeled as nen-bloght ., bur way be vacd in noo-critical
applicavion swch as kor TV Lrdiner.

1R - LaA5¢3 -~ Loy #2039 - TV 0d44-508
Evalualion TesL

Box Level

Amtvienl Efvirommenl

Output ol high wodtaye power supply OV with LoD Ve contra) volloge, shoold be
approssmately % hy 1nlermilienl oaperation, slight rap on bowsing wikl produce 9 hv.

L PITHH
Kurrective Aelipn: N/
FEE — CO093 - [ by F200F - 1¥0 S¥H 042 -508

Oescription:

Anglysis of 1dilure wnder investigation.

= Oescriptian: Flighl Failore S5T5 S1F (260, Spacecrar! Level
Strang lake aaterial vo leas ar TV wotiied vn video presenlation, also horigontal
notse 13 prosenl ia oulpot siiles.

4-10414
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SHUTTLE ECTV
CHITICAL ITEHS LIAT

rALLURE MOGE anD
CANSE

FATLIRE ETTECT
o8 Eng 1TLH

EATIONALE FOR ACCEEAtE

T L S T o ¥
OWl; HO. 2294819-504 . S(6/
S48 -h43

29 —
L . | SR T

A malfuiclion in the camera L9 Cause
tutal tuss of Lhe acdive videa wig-
Aal or wideo tntormation Lhat will
prowige degrages perforrance. Com-
pestle sync and verlical bilanking
siynuls are vseable and not adfocted.

e
A; Cwmgnd fecode Loayic,
Conanand Buwerut jan Legic.
Comera Limiag Logsi .
At MorvzonLlal Oellechian.
YerLital HelVertran.
lacus Current. Horizontal Align-
wenl. Yerlical aligmocn] .
£ Blarksiite Clipper.
Caviwy Coareclion,
Aperlure Lurres Lisn.
Shastimg Correctiim,
Videnw Mutpul Orivar.
A0 Aatomalic light Cantral.
Autwaat it Lain Canlrg],
Luart Cucreal Compensat ion.
B Qulpul Wollage Megolalor,
lnput voltaye Pre-Kegulalor.
A Frimary Nscul lalors
Drivir [synd Toss)
Secoiilary Meclidierss Fillprs
Celunie o voltaye or loss of
Filterimg)
B Hih Vel Lage Pumer Supply,
AT larget Fredoplilicr,
Al Ueaw Current keguistor.
Colliode Ulanking.
ALY Stadieeg Have byom Geaerator.
il S0 Dyhe

(1} Unakle Lo open Tens
iris.

{¢} Degradalion of pic-
ture conlenk,

Horst Case:

Luts of missian critlcal
vigea.

EAILLRE MESTORY {Conlanuad}

Couygg: Siring Tike material was fownd oo Face of 51T tube and could net be
delermined where il cane From, MarvIonial ogise cauld nal be doplicated.

Curcective Actipn: String remuved with swall brush,

instance &I such canLaminat ion.

be duﬂ1i:4t:d during ¥ days al thermal cyclin
la tause gl the videa notié was externa

proha

Thit iz the First reparisd
lerizonlal avise in wideo as reported could nol
and Lhernal wacoum esking. [he -
ta the IV and wohnown al thiys Lime.



REVISED 5-7-87

Fl A W, 423

CilILCALETY &g

FATLURE MODE AHD
— CALISE

FAILLRE EFFECE

OH_EhD JTEH _ .

Al famclion in the camera Lo cause
lotal Tos: of Lhe active vided 14—
nal or videa informalion thal will
provige degedded perfornance.  Com-
posvte Byl and weetical blanking
Sifals aré vsesnle and nol affeceed.

1%L
a2 Lowmand Beepde Logie.
Covand Everulian Lagic.
{amisra Timing Lagie,
A3 Horizoental Delleclion.
Merbinal (el leclian.
tedwy Curvent,. Hacrizanlal Alfqgn-
ment,  Wertical Al vgumenl.
Llarksniie Clipper.
Gomuee Larrect ion.
fperiure (prreciion,
Shadimy Laveddl i,
Yidoeo Dulput Driver.
b ohulumatie Lighl {nantral.
Autumalic Garn Cumiral.
Lark Correat Campensdtion.
My Dulpul Yollayer Kegulator.
Pigisl Wl bane Pre-Regulalor.
Al I'rimpry Gacil lalars
Brywer [aync lows)
Sermedary Heolidierss Filiers
(ihanne of woltdage vr Tosy of
Cilberimg)
Al Hrgh vol v Pivaisr Supply.
Ay el Prewnpl ilaer.
A dean Current Heygol alor,
Cabtuule blanking.
AN Shatinyg Howetatn Genvralor,
A ST labe

=
[E=)

[T IR

(1) Unable to apen Yens
iriy.

12} Begradation of pic-
Lure Canient.

sl Case.
Lass of mlssion critical
wideo,

SINTTLE CCOIv
CRITICAL JIEMS LIS

UNTT  _ TY(/Cha
G . Seaaf15-506, S0aS
D L e

SUEET 4§ _  OF 1]

CRER ACTIOND

CREH THAINING

MISSION CONSTRAINI
cCIv,
4106
coans e

- BATIONALE FOR ACCEPFSHCE

Lnss of wides. Passible loss of major wissicn abjertives if RHS slibow 15 reguired.
Il passible, continue RMS oparations using allernative wiziogl coes.
Craw should be trained bo ose possible alteraatives to CCTY.

Whare possible, procedures should be dasipaied so they can be accomplished withaot



